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Available online 18 February 2010In this issue of the Journal, Mirza et al. identified that
Contrast-enhanced Ultrasound (CEUS) may provide a sensi-
tive (0.98%) and accurate tool to investigate endoleak after
endovascular aortic repair (EVAR), while traditional Unen-
hanced Ultrasound (USS) is unreliable because of poor
sensitivity (0.77%).1
The meta-analysis provided by Mirza et al. was the first
conducted on imaging after EVAR using one of the most
excellent methods in meta-analysis of diagnostic test accu-
racy, ‘‘bivariate hierarchical analysis’’. Bivariate models
produce summary estimates of sensitivity and specificity also
acknowledging any possible correlation between these two
measures using a random effect approach. These models
allow flexibility in encompassing sources of variability and
are advocated to account formally in the analysis of
between-study heterogeneity in preference to traditional
strategies in which formal estimates of accuracy are
accomplished in a fixed-effect framework.
Using this methodology, Mirza et al. raise a couple of
interesting points, mostly reflecting questions that remain
unanswered about EVAR follow-up.
Firstly, there is still a lack of agreement about what
specific imaging to use, in a long-life perspective, when anDOI of original article: 10.1016/j.ejvs.2010.01.001.
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been solved by the meta-analysis of Mirza et al. that
compared Computed Tomography (CT) and Ultrasound results
exclusively in their reliability for ‘‘endoleak’’ detection
providing incomplete investigation to guide re-intervention
and prevention of aneurysm rupture after EVAR. Further-
more, ‘‘endoleak’’ implies a variety of different conditions
with variable risks.
Second, this meta-analysis demonstrates, like others
before, that USS has a poor sensitivity after EVAR.2,3
Probably because Literature in 2010 is still immature to
provide stronger conclusions on the issue of EVAR imaging
surveillance. In addition, meta-analyses of diagnostic tests
are especially challenging compared to meta-analyses of
therapeutical interventions because the design of such
studies is often highly variable and subject to numerous
biases. Comparability of imaging studies after EVAR is also
strongly affected by differences in gold standard tech-
nology (CT scan) and stent-graft models. The use of a more
rigorous statistical approach is helpful in decreasing
statistical error but produces only relatively small changes
in probability estimates that may not be large enough to
alter clinical decision. While the method of the meta-
analysis of Mirza et al. is exemplary, one might question
the strength of their findings. It remains difficult to
recommend CEUS as a routine investigation after EVAR as
well as it seems premature to condemn USS as ineffectived by Elsevier Ltd. All rights reserved.
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inconsistency across USS results (I2 0.86; 0.9), despite the
best methodology, weakens the final message of Mirza
et al. and raises concerns on the expectations and inter-
pretations of meta-analyses in general. Heterogeneity is
a major challenge for the data analysis of diagnostic tests.
This is mainly due to the presence of biases in the conduct
of individual studies on test accuracy. The best approach
should be to restrict meta-analysis to studies at low risk of
bias. It should be noted that five of the studies presented in
the updated meta-analysis of Mirza et al. had been rejected
from a previous UK meta-analysis in 2005 because of poor
quality.2 Meta-analysis is a valuable statistical technique
for pooling clinical trials of similar design, however, as
a retrospective secondary research, meta-analysis, despite
advances in methodology, is not able to remove the need
for well-designed primary studies and highlight the impor-
tance of good trial design.
In conclusion, after pooling the existing evidence on
imaging surveillance after EVAR with the best meta-analysismethods available, Mirza et al. were not capable to give us
a clear input on how to follow EVAR patients. Their efforts
for an evidence based medicine, using methodological
refinements and quantitative analysis are valuable and
should be encouraged, but lack of substantial data remains
a problem when studying this topic.
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